The shell division of the nucleus accumbens receives noradrenergic input from neurons in the nucleus of the solitary tract (NTS) that transmit information regarding fluctuations in peripheral hormonal and autonomic activity. Accumbens shell neurons also receive converging inputs from limbic areas such as the hippocampus and amygdala that process newly acquired information. However, few studies have explored whether peripheral information regarding changes in emotional arousal contributes to memory processing in the accumbens. The beneficial effects on memory produced by emotional arousal and the corresponding activation of NTS neurons may be mediated through influences on neuronal activity in the accumbens shell during memory encoding. To explore this putative relationship, Experiment 1 examined interactions between the NTS and the accumbens shell in modulating memory for responses acquired after footshock training in a water-motivated inhibitory avoidance task. Memory for the noxious shock was significantly improved by posttraining excitation of noradrenergic NTS neurons. The enhanced retention produced by activating NTS neurons was attenuated by suppressing neuronal activity in the accumbens shell with bupivacaine (0.25%/0.5 ll). Experiment 2 examined the direct involvement of accumbens shell noradrenergic activation in the modulation of memory for psychologically arousing events such as a reduction in perceived reward value. Noradrenergic activation of the accumbens shell with phenylephrine (1.0 lg/0.5 ll) produced an enhancement in memory for the frustrating experience relative to control injections as evidenced by runway performance on an extended seven-day retention test. These findings demonstrate a functional relationship between NTS neurons and the accumbens shell in modulating memory following physiological arousal and identifies a role of norepinephrine in modulating synaptic activity in the accumbens shell to facilitate this process.
Introduction
Emotionally laden experiences have a unique characteristic of creating vivid representations of the contextual and episodic features of stimuli that collectively comprise new learning events. Neural representations created by exposure to emotional events are attributed to the physiological consequences these experiences produce on peripheral hormonal secretion and the corresponding release of specific neurotransmitters that activate limbic brain regions. Traditionally, these areas have included the amygdala and hippocampus, both of which have well established roles in encoding and processing memory for emotional events into long term storage (Cahill et al., 1996; Canli, Zhao, Brewer, Gabrieli, & Cahill, 2000; Diamond, Park, Campbell, & Woodson, 2005; Joels et al., 2004; McGaugh 2004; Phelps, 2004; Richter-Levin & Akirav, 2003; van Stegeren, Everaerd, Cahill, McGaugh, & Gooren, 1998; Vianna, Coitinho, & Izquierdo, 2004) .
Recent findings suggest that the shell division of the nucleus accumbens may play an equally important role in
